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( : I I ~\pT!-; R i

I IASKI  R OI I N  D

The t ’ n I  t t - t I  S t - l t l - s ~ has  ci l w; i v s  he’en si I cold o f  a l i u n d a n t  encr-p ’.- r e s o ur t -es - ;
t A I l s - - , - n a f ’ i i i ’p  t h e  n u t  i o n  to  s u p p o r t  ci t - o n t  i n u a  I t - x p a n s  ion  of  t ’ l lm m c ’r t -c  r ind
l I l s I l l  t r y .  ‘f l i i s - .  ( ‘ S K i l : I l l s i o n , i n  t u r n , has  b et h r e s p tln s  i b i t -  f o r  p r o v i d I n g
,\l ’ c t - r I t . o i l l  I t  - ‘ I l l s  w i t h l  t h e ’ h i p l l e S t  5 t - I l l ( i l r I l  o f  l i v i ng  i n  t i l e ’ ‘ -,‘ i , r l d .

- 1— , - ( 1 , 1’ ~fl i n  F i p t i  r e  1— I , t lie n s i  t i on 11:15 c c i m t -  t O  Ut-  I v  most 10./si v i i  \
1 1 5 0 1 1  p et  r t l ! t ’ SI’ . as- . s i n  i ’n e’r gn ’  resource . in  t h e  e a r l  v 1 H A ( L  , l i t ’ s - c ’s- c r , t i le

t I t l ’ I I ’ S s l t - r n ; i i i d  f o r  p n ’ t r o l o u m  h ogan  t o  c ’ l i t p . I i e  i t s ;  s unp l v .  As s i r e s - o i l t
t A t  I ’ n i t i - t I  St  ;t e s  he ’ g I n  to  im p o r t  c r u de  oil. By 1970 , f t t r t - i gn o i l  , I t , - o u o t t
f o r  2 1  p a t  t ’f  d o me s t i c  c - o n _ S u r n p l : i o n .  Th i s  s i t u a t i o n  11:1(1 f ; i r — r c ’ s~s’ h in g
c i l i n t l  I - t i  ‘u s . I n  1973 w h e n  t h e  ( ) r n t , i n  i z a t  l o l l  o f  P e t r o l e u m  l - x p o r t  i n g
I - - u i ’ t  1 1 1 . 5 (O1 ’IO ) n o t i o n s  i mp o sed  si l l  e m h ; lr g o  on t - r u d e  o i l  s h i p men t s  t o  t h e

‘P . i t  h e c . i c s c i -  ; i p p : ir e ~r i t  iu st  how d e pen d e n t  t h e  I S  c - i s ;  t ill  f i ’ n , - i g n  s ; t - l i r ,  5 - ,

f i r  i - r u d e’ o i l  . Y e t • t o d ;lt e  t h e  s i  t e i - , t  i on  h-i s riot i m p ro v e d .  Pr -s--n t I n ’
t h e -’ I A i s  I n ip o r t  i n  p a p p r o xi  m a t  i - I  v 50 p e r c e n t  of  o u r  c r u d e  o i  I rc ’q~ i 1 lOSsI  l i t _ S .

I l l t ’r I l V  i i s p t - r i d t - 1 i  &-‘ ic- is ( l I t - r e - u se d .

I l i t - i l ’ . I t t n s s - r V ; l t i o n  i s  t i c- ’  f ;i st es - , t and  mos t  t - f f i i - t i v e ~ c - v  t ’ f  IrioV i l l s ’

scsI ’ s -  from -n t- r - 5 ’. d ep en c l e n s - t - - . A l t h o u g h s’onst ’rv ;it  i o n  i t ~~t ’ I  f w i l l  l i l t ~ , ‘ 1 n t ’
t i l t ’  ‘ r i - h i t - c s  o f  sh ’p l p t i ’d f o s s i l  l u -  I r e_ S ou r s - s’s , it w i l l  A u ’ .’ t I r s c ’ (~ ‘U t i l l

l l t - v l - l o p s s . 5 - l l t  o f  si I t e r n a t t ’  s- in t l  n e - -c s’ ni lr g v r i - s - c o u r t ’ s .  1110 _ SI- I I I ’  t s r , ’ p r i : ’ c . i r ”
r:’ I I i l s  - ‘ f  s i t - l u  I s- v I op  e r c - - r p n -  c o n s e r v a t i o n.

‘l’he I i  r st  m e - t i l o d  U t i l i z e s  e n d — u s e ’ r est  r i  t t  i o n s  , t h a t  i s  , t ! i ’ ! - l . , n d  i i i ; -

l i - sc-, 11 f t I c  s , ; . ,  t erns  t h a t  consume  e n e r g y . Lower  i r i g  t l ie r i o — , t at  . , t  - I t i n  p5
i i i  ‘ - s - i n t e r  a n d  re -d ot - t r i g  I i pi tt  i ng  r i ’qu I IePie ’ll t a  :1 r t ’ t X - I c ” ) )  I t ’ s o f  I ’ l l  t Omrnloll
e l I d — U s e  re .- , t r r i c t i o n s . P h i  i t . ’  t h e s e  and s - c i m i  l a r  t et - l i n I q ’ I t - - . r A I l ,  5’ t~ li C U 0 . \

( ‘on s l i l l Ip t  t on  , t i t - v a l s o  mciv d e g rad e  h u m an  t orn f o r t  r i n d  p r o d ut ’ t i v i t o  • and
i n  , o c c i e -  c ases , s - i f e t v  c i n d  se- I -u n  t v  :15 c-el!. t~s sot - l i , t I l e ’ h  r d r ;iwb i1 -k s
t - ; l n  , l I l c ; s - t l i c l l ’ ,-, t u i t ’ - i t ’ i gli t h e i r  b e n e f i t - i .

I I I  ;e , -on sl I h l e t h i o d  s’O f lc i’nt  I t t  c- s (10 t h e  l ’ f f i  t i en ~~v of tI c - ’ s V s t I ’ i l c s
- i l l  It - li p r o v i i l e  en d— u s c’ se r vi  -es , wi t l i  ;i rt  e n t ’  t o w a r d  r n ; i k i n g  t h ese  sV~~t e’nc ,—-
- is- , t . - I  ft I C l i  t 1 5 1  P°~~ i hI t - . Tin ’  i d et . I i s ,  t i t s - i t ;l l i  j o t ’  f f 1  c I (‘li t 5011 ’s’ ‘- ‘ I _ S t  s- c--
c u t - r I - , ’- ’ e’s-e i- v t itn ie ’ it is used , oo m a t t e r  h o w  mus h or  h o w  I i  tt l t ’ , but in
I f  fl u lent . ,Vs - , t t ’ P c t l I I S l I l l l e s - ,  this’ m i n i r n u r~ , i m o l l l i t ,  ‘1 & ‘ i i c ’ i pv  n e e d e d  t o  p t t  the
J Ill ) ( i l l .  - - i t  - I I I t I mes

S h o r t l y lI fter imposition of the 1973 oil I - c l ’ i l : i r p t ) , t l it ’ Pros- LIt - n It
I ’ l l ,  t t i i r o ; , i ’d ;i I I ,\i’,t-ri t i l l S  t I I  c on se r v e  eh i ( ’r g v  t h l r o l l p II  v o l  u n t ; l r v ;I e I h er e T l t . - e
t o  e n d — t i n -  U ’ - s , t  n t  L o r i s .  Whi l I I -  t i i i ,; t - o o c ; ( ’ r v s h t i o n  t e c h n i q u e  ‘ I l l  he efft’ t —
t l ye’ 1 , 1  I l l , -  s , i I t l r t — t e r l l i , I t s ,  b u g — t e r m  i ’ f f e u ’t iv s ’n e s s  1_ S  I j n c ; I t t - i I , p U t —

c i  r i l v  b e t  - 10 , 1  - t i l l ’  I I I  ic- i t -  r i t  I p t t s  .s lb  Ic c o i l —  t l s ; t ’  r es t  l i t - t i  OIl S l _ S  I 151 1 t e th
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I l l s , i n - n - - .~-d rh  I i l I n t l r t s  a ls o  i i i d i i n t e  th i t  a n r t t p r s i m  of t h i s  t ’ -’ 1 ’ s - i

lot  t i l e ’  t i ’L l  I . H I . i s - t ’U  • I

A u t ’  ‘ ‘ i t ’i pV t ’ons - , s ’ r vc i t  ion  m e t h o d  b t - i n g  i c lv a n n e d  i n  t h i s .  r epo r t  is a
t t i I S i I ) t ll i t  11111 o f  b o t l l  ln lC t J l i ’d_ S , i s - i  t i l  emp h t ; i s  OI i maximiz ing effi c i t - n i - v .

I f f 1 ,  l O n e ’,’ m a x i n l i z a t i o l l  h is- , two p r i m a r - ’  b e n e f i t s .  I :i r s t , it .s - i l l
ide ’ot i I v h i l l y  mo re - c - i s - s  to  conse rve .  Pr [or  t o  the em h c i r g o  , c- l i en  e ner c c v
s - i s  t he . , 1 ’ , t h e r e  w :is no p t - r c e i n ’ e t l  need to  m ci k e  sy s t e m s  more  e f f i c  i e l i t
n o r  ( O l i l d  l - l c --r p v  s - l f j ’ - i l ’ n t -v he j l l s t t f i e d  ol - o h l o m i c a h l y .  As-i a r t - s , ’ i t  of
t h u 5  c i t e - u p  c-ne ’ n g’v , m a n y  e x i s t i n g  svst c ’i :cs  s i r e  i n l i e r o n t l y  - ; - l -, t e f u l .  1 I i , , _

e v - r , H e - c a u s e  t h e s e  s” c -;t em s  are  c o n i p r i  s - i t - A  of so ni nny c o n i p o n s - i t . . , a n t )
h e - - u i - c e c c - i n - ,- of  t h e s e  c o mp o n e n t s  c a n  be un od i f i  e’d to  I r n p r o v t -  t I l t - i  r e - f f i —
c i c - n~ —: , e x i s t i ng  sv s t e c s i s  p r o v i d e  -p r e ’s lt  p o t e n t  j u l  f

_
si r s : i v i n n -,. I s i  c - . o st

5 5 5 0 5 , t ) c s - .,e s a v i n g s  ‘ i n  be r e a l i z e d  t l l r o l l p h i  m o d i f i t - s i t  i on s - ,  ‘ ;h i , - h i  do ‘i
f f e - e l  i ton ~f o r t , sa f e ty , s e c u r i ty , p r o c h u c t i v i t  , o r t h i s -  - i i ’ i  l i t - :  of t i l t -

~\ i r  Force  to a c h i e v e  I t s  m i s s i o n .

lie  s econd  b e n e f i t  of efficienc y m cux i”u 5.11 ion is I le x ibi I ito . Re—
( ‘ .110 ,0 t h e r e  cu re  so many o p t i o n s  a v a i l a b l e , those  d i r e c t i n g  t i l e  e n t ’r : r ,v
conservat ion e ffort are a b l e  to i-stah l i sh  wli I i - Il opt  i O I ls 1 . / i l l  be e~:o r I seP
f i  1st , c - h i t -h second , e t c .  , ~o t h a t  t I l e  o v e r s t l l  p ic o t  n ies i les  ~‘e’ l 1 cs -i t I l
o I l i e r ob j e c t iv e s  t h a t  must  be p u r s u e d .

- i l - c lo se  of t h e  grt - s l t  number  of ene r v c o n s e r v c i t l  OIl 11( 11  i ons  - r , - - I t eic
W i l l - I l  sI If iv  i C f l t ’V max im !  za t ion  sli ts ! e n d — u s e  rest  r I ct i o n _ S  a no comi) i ne d i n t o
one p r o g r a m , rind beca use t i l e  o r de r o f im p l e m e n t i n g  t hose  op t i o l l s  ru s t  he
p 1 un i ted , t u e  cot  I rt - cut e rgv c o n s e r v a t i o n  p r o g r a m  mus t lie ‘ s l i t ,  l pe-d  . Til is

m cin cI g em e ’n t  must  he SI t e a m  e f f o r t .  Connp  r e hen s  i ye c - t n  - u p s - c s - o i l  t emp l l . u s  I s - Ic- s
t e c h n i ques mus t he b roug h t  to  h e i r  i f  t h e  f u l  I p o t e n t i a l  or d-luc’ rpv s , i v i n - -
i s  to he rca I i  zed .  These m ci nc lge men t  r equ i  r c m e nt s  w i l l  he c i ddr s - s;sed i n
c l i t r e  de t - i i l  in Chapter 2.

R i ,pIIt now t h e  A i r  For 5 - t- i s being affect s- sI sc’ric ui s , l v by t i l e  h igh , Ils- ,t

of e n e r gy . As 500’s-I l  in  T a b l e  1—I , t h e  A i r  Force ’ h i l l _ S  he ’c ’ ll  , l b l  0 to  1.- I -s-

i t _ i  c u r r en t  pcc - i i of  ze ro  ene rgy  “ o l ) s l n l m p t i o l )  g r o w t h  (based  on ! 9 7 s -’ c -onsumj - ’- —
tion) , b u t  t h e  sk y r o c k e t  j og  cos t  of c-ll c ’rgv has  resulte’d in  still pre.lt or
( ‘ X p e - I l s ~ I ’ . As sh ots-n , c o n s u m p t i o n  i n  1976 is 1-5 .6 percent le s s  t l i c l l l  i t  s-as
h o  1973 , b u t  c l u e  i t i s t  f o r  en i s ’r g y i s  111 110_S t i l - ’~ p e r t -c ot  more .

TAi I l .E  1 — I .  . \ I R  FoRd -; L N i : R ;Y ( ‘O N S I ’ ) ’ I i ’ F I  ON

E l  t i !  ‘I’( ’ar  I t t  i i  AI -  H i t  rpy  C o l i s l i m p t ion fi t  rpy Ct ’s Ls

io
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W l i  i 1 e’ we u ’ I r i  ne-ye  r hope  t i l  rot 51111 t 0 t i ’  - pr i i - - - - - . t 1 1 ~ s t  prevci i I i’d
i t e - f o r e  1 9 7 3 , the-  A i r  F o r t - i ’  i - i n n  u i - H i - vt - t I l t ’  ~~( I I !  u - f  zero  i - f l e r p \ ’  ‘. r i ’ - : t I I

m d , w i t h  d i i i s ; e r o t - s- a n d  e f f o r t , ev e i l  . ; I i r ; i a . ,  t b - i t  p t t , 1 .  I i i  I t t - - r o t t i n g
to  do s i ’ , howe- vu r , i t m u s t  he rd - i  - ogn I see! I A  - i t  L i t ’  p r i m a  rv p o t  I of t i i
A i r  Fors - e- i s  a c l li ev e m e l i t  of i t s  n s i s s - , i o n .  M - l - : i m i z i n g  d - n t ’ r p v  ( ‘ 0 1 1 . - S - I ’ s -  t i o n
w h I l e  m I I n t . i i r i i n i g  f u l l  m i s s i o n  e’apa hi  l i t ’ , ’  i n  t A ,  f t - c t ’ t  , - \ ‘ - ‘ r  li lt ’ l s if lg

eiie rp\’ costs  is  one’ of t he  Ic io s t  s ig n  i f i c - t i l t  n e - i -  t - t I me n i , i n , i . - ’ - m s - i l t
c h c i i  l en ;i-s t iu c -  A i r  Fo r t - i ’ Ic -i s s -v t - n f , u c e d .  T l t r i ’ , i s ’ i s  pp  1 i s ’c i t lon of  ecle ’ r -s- ’:
l I ; i l u t s ;e ’i s l cn l t  , cl O d!  w i t h  \- I I i l r  he - i p ,  b o t h  goa i s  u - _ l i t  s s i c i i i ~~’,’ t- d .
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( : I I , \ l ’ ’I h- ; R ;‘

I ’ , l l  I i \ T I N I ;  AP I \~ ‘~~g’~’~~-L. \ ’ ,A i ‘ I I  A l  P R I 1 I , I-lA’ -)

1 1 1 1 1  I - i t  1 1 1 1  - Il i  t - r l l ’rpv mc n i s ipe’!’i t - t i t pr tip r .11n 1 nt -’q I l u  Ut ’ - I t o - i n n  c - I  f- -rt
i s _ r i ’  i n  mt - h - I c ’ r - i t  f til t ’ t I - l i s S  110 do r ;t  - in d t h e  oh ,‘ - t I V s .  - - ‘ I  t i l t ’ p 1- - s r .  ‘s and

I r s -  e t c - s O t t i  t O  5 1 1 1 1  l o v i n g  t l i e i ’ s .

-2 -, 1 oP i -  t t - sI h t i  t I l e  p r o  v i  n u i s  si i St  115-i s. 1011 , cUe Ic -S O 111cm S i  pe rl e’ i t t  rel] i i i  ~~ -

app l - i t  i t - n  o f  b o t h  t t - t ’ I I l i i , ’a l  c in ch m s - l n l i p c ’ r i a T  skil Is. I h i e  p u r p o s e’ ‘f
I s-i r t ’p o r t  i s  t o out 1 1 FIt ’ 1 1 1 5 1 1 1 .  Ipe ’s ’ce it I i -o n. ; i c l e r ; i t  I i o n .  . ( - ‘c l i i i  I c a l  r ’ - q u  I r e—

s’ st ’ i t ~~ I re’ dt ’t - l i t - si  i l l  A V ( I - .d— i R — ~~7 — L ’ .

I P r i ’g i ~-co ~ i u i L L o

- - To u s ’ I I I  t - I l € ’ r p \ -  c s i ; l n , l l ’ i ’ r  t o d ay  i s a tou~ ll J Ol). if von b i c i v e ’ ci “ too
c i  I r i] ’ o r  ‘t oni ’ t sl - , f I h e , 000  nTl c l ’,- stop reading he re . I f ‘.‘o u si re- r oc id s-
to  get  I n t i t t ’  t o u t ’  r -  p, s ; c- .’~ n Ip c lnd  t ame 51 few al  I i  ps i  t o r s  , pet r i sI of  a fe’s- ,’

- I l u i  ps - I l u ’ r : i h I v , s - I  c i i i  t i l e  o t h e r  rt - s ; i d e n t s  of  v a r i o u s  o r i g i n  c in e l  i n t t - r , - . - .t
l u l l ’ , ’  s u p po r t  i rig - i t -  r p \ -  -onse  r vat  i-a n , t he ,n p ress  on Tb is d o c I l s ’ - d ’ n t  cu l l  l ’ s ’

of c O I l s - ,  I di’ ru b  is ’  s t  1 ;) t iS \ ‘ O l I .

l ’h e r- . 1 1 1 -  mcmv prtdilems that must be c i d d r e s s e d .  Fl  r - .t , i t ’ l c - - -; f t -r
I - p I I - I I ex p e n d  i Lu re. - I l l  uni t s!  i N- ho h i c h i n g s  s i n s l  t he  i r svs t solo. - i r s ’ Ii c- i t  - - -

I- ri, -r , -’: t ’ tt nt s~oiv ,,t (iii ‘I l - i l  cl  t s  t l i - u t  p s i v  b u c k  i n  f i l t u r e  y e- s i r s  11 1 1 1 1 re

t t ’ t l s i v  ‘ s s i l t ! !ars , sins! 1111151 t ’omp ete w i t h  dol  I c u r s  requ i red t o  s u n h i t .r I  I -~~
-

r’i I S S i ( ’ I i .  It is d i  f f i c u l t  to l o o k  do - s -n  t h e  road , b u t  c e r t a i n l y  . 1 1 1  c , p r - t t I ) r i  t t ’
a m o u n t  of  d o l  I s u  r e  sp e n t  on d i l l ’  rgv  s O i l_ SI ’  r v . l t  i on  t o s l , i v  cs - i 1 I f a v or c ib  1’~-

i i s p . i s ’ t 01 11 - i b l  i i  t o  to s up p o r t  t i l l ’  future mission. \t’x t , \‘ t ’o have the
t v e r . t y t ’  h u l  l l l i o g  o u ’ l ’u p : l l l t  -s i io i s  v er -v e n l e r p v  i - o i l s - i o u _ S  li ~ t ’ .s - t ’ vc’r , i s ,

g t ’n s - r - i i ly  iin i -J i I I ing to p e l t  up w it l i  sin s - ’  degree of restrict L oll I s - i t l I  in h i s
j- - ’  n c  ci  r e ’ . i  or l i v i n g  q u s u r t e  rs . I n c i d d i  t ion , there sirs’ st i I I 1 1 1 0 _ S e ’  1 d ’ s ~ si s ’n i  t s

o f  t i , ’ s w a m p  w h o  do not a c t u a l  ly be 1 I eve there is an cue r i s - v  ~-r is is and
a r t ’  d i  cmn le t  r li - cu iv opposed to an y o n e  s Ic - ’  I n g  e n e rgy  mus t hi ’  save’sl cit a l l
An si then th e’ rs- is ‘‘go I d alice ’’ c-Il j sb is re I - I t  i ye I v e’ - is v to  oh I c i i  n . l’o d c m v
t I l t  - U t ’  - I r e  11 1 510 \ ‘ 5 5 0 1 1  r I -c’ s, o f  go id  ~1 l 1 t ’0 On (_‘ n t.s r ips -  m c i r i s i g ,em e ut  and c CIiisi l_’ rvsut soil
P, 11115 ,  i d c ’ r t h i s -, r e ’j i o rt  t t l  he a t_- o m p i  I c i t i  on of t h e  h~’s t g t l i d I n i t e , h u t  it
I S j i l s  - t ,- l I - I i  i - to start . ~I~i i s -  re s u  I cli s t i  1 enge  c i t  c l i  1 1 eVe’ I s  J s ~ - i t t  t i u l l ’ , ’

‘ ‘ ‘ I t )  l ip t I l l ’  O I l S ’  r I ’ , \ ’ 55111 - ipe l le’ i l  t jolts sI- ’I le

‘ .2 P r o g r - m n n  ~~~ j ,t ’ ct  vi

I A , , ’ l i t  p - ’ t I V I ’ s ;  t ’ f  - I l l  t ’ l i ~~’ I ’~~ V m . i l i . u p e ’ i c s s ’ l l t  J i r t i g r ulI c  s i r e ’  to  e n s u re- tIc -it

c m .  I i t - I s - ;  ( 110 I ’ l l ’ , - t r I o  I t o  c~ I t  - i i .  - e d  w i t l i o l l t  i s  o h  d , i b  b e ’ ‘ s - .  i .  t o ,

I - . A l  I e I l e r g v — t - o l i s s l m i  li ~ ’, s ; ’ .’ s , t e o i i s .  s l i s i l  d l  Il1 ’ . i t  I n ’ . ,  \‘ e’f l t  I I  cit l o g ,  t o t s - !  i ng ,
lt t ,t s -utt e r , i i iti’ ri i c m l t r - iIls -cp o rt sit l Oll , h e We r , 5111 ( 1 o t h e r  i l t l t  ,‘ . , ,

~~‘ , I I ’ , ’ ‘pc I’ t e ch
111 ( 1  In ch 11 t h o t ’ s I  o f f  I s ’ l e n t  t y so c-I e ’ t ononcie’ . I I  I ’,’ , ins !
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h’ er s -. oo t i t ’ I - i r e  m,u!e i c - d i r t -  of  t h e  i m p o r t  ‘ 1 - c  o f  t o e  rg ’’ t on -n ’:  I t  L I I I
l i l t !  th e l i e ’ e ’ t i  f o r  i i n n i. t l o g  t he  uls , e I l l  I uj e ’ l . ,  m d  t ’ i t ’ t t r i u ’j t v  t o  s u o t ~~ i I

re ’I l l l  I !‘t ’ i ’l t ’ i i  t _ S

7.  3 M O l i , i  i c - t i l l  ( J I l t

S i t - I t  m u s t  h - t ’  s l t ’t l i l ’  t i ’  t ’ s - t i I ’  I i s A  an t i  l e t  ly e  c ’n l nr c v  ~‘s , t n t  p r i n t  p r o - s -, r
s i r , - I i so - i - n t  i c - i l  - t ’ ’p s c - i t i h t - h i ’ s . I i i , I i ’ t ’ i s ’ t ’ I i t  11511 ,1 . i i - t - e i mI i l 1 , 1 1  I t ’  ‘ 1 ) 1 1 1 1 ’ ,

t h i - u t  ui ‘ n t - i ’ s - s - I’’ - ( l i - O s -  ‘ ‘ sc -t I l t  p r t t g n s t i c ’  i s  l i t  i t  i . i t t ’ d  usc - i 1I p ~ ’ r . t t i - s; I l l  s i l l  ‘ h t i - t I ~~’t ’
5 5 5 - I l l  l i t ’  r .  l i i , ’ . ,’ - s t ( - I t s ,  - r t  -

l - . ; t . i h I i s h i  ci  c l e , i r  i ti15IiSSitfliC tt t o f  . , c ib t t r d i l l . I t e  n c c i n . i -pe’r s to  en e r :
n 1;in s I . .~s - u .  1511-nt

P . - s c  t sib 1 I s ;h 5( 0  I ’ l l  ( ‘n c-- m s l n a - s - t ’ 55 1’ l i t  te - m iii cs - it Ii  ci ,-; i l l  p I c  p o i n t  1 0 I
c on t a c t  is-ho i s  s i s lo e - i s  i o n  n l s i k e r , u n d e r s c t . l n d s  e i i e r ss - -- - 5 5 5 , I l l . i 5 s - t ’ l c S k s - I l t  I 5 l f l c ( 5~~t~~~5

s h n s i  i i cm s  t h e’ d i  re’ i t  s u p p o r t  of  top  m c i u s l g e l n l e m i  t

c. St 5 1 f f  the energy mcmnagement teciri - s - i  t h  p e r s o n n e l  e ” s p e r i e ’n i -ed j l c

h e a t  i o g ,  ve n t  i i  c i t  in  p .  s~n d c i i  r ~
- ondi  I i  on in  p sr’s t ern  des-; i is-n a n d  u ’s,n t ro 1 , ph c- s-i l - - m l

p l an t operat ion • m s i  I n t e n c i n , - t,s , an d  f c c  i i i  t i t’ —. p r o g r a r n m i  rig as ci I n n  imum and
provide th em t h e necess;irv tim e’ to do the j o b .

d . I ) i  reel  i - s c - h i  base  u n i t  to ap p o i n t  ~i re p r e s e n t i t  i v e ’ to  i n t e r st
us- i t h  the  eri e  tc-”t’ mc i i l c mgern en t  t esilli .

e. P u b ]  j t I Z t ’ titi ’ lOp in icin c lgen ie i t t  esonim i b e n t  sou l t u e  r e s u l t s  t i t  t h e
energy  managemen t  t e a m ’ s e f f o r t s .

2. 4 Program Ercimecs-ork

AFM 91—12 , Pu ] i c ic’s , Prt -t t - e’deires and Cr1 ter f o r  t h e  M , i n s i c e s ’ i e ’ l l t  c m i ]
C o n s e r v a t i o n  of [‘ i i i  i t  Ii’s , p rov ides  the neu ’ es s s i rv  f r am e w o r k  to  c’ .- . t s i l s - l i s h
t h i s energy man cl gennen t  p r o p r c i m .  R e f o r e  p r o c e e d i n g  f u r t h e r  w i t b i  t h i s  do s - u —
ment , Ch ap t e r s  1 t i l  rough  3 of  AF’1 91— 12 should be s- cure ful l v  rev icc -cd .
Some f o rm o f si u t i  l i t i es  ma ncm g e1 rnen t  and s -on s e rv , i t h o n  p r o g r c im  is  in  e f f s ’ ct

ci t  c i i i  basics .  C e r t a i n l y ,  the  e n t i r e  program s aul be en hu an c e s l  w i t h  t hi  is
st r o n g  emp ha s is on e n e r g y  n i c in c i g h i m e n t .

2 .  ~ Pro cedure s

Procedures  to be f u i l  lowed f o r  imp lenien t i n g  a suce ’e s s ful  I’;ner gv M , I n l , o s - e —
ment Program w i  l i i  t he  t i l t  im a t e  gocm ! of c o n s e r v i n g  ene ’rgv and c o n t a i n  i~ t g
t - o s t s  cure d i s cu s se d  be low.  More s p e c i f i c  d e t . i i  1 r e g a r d i n g  each e l e m e n t  t ’f
t h e s e ’  p r o l ’edures i s  p r o v i d e d  in subsequen t  c h a p t e r s .

1 C o i l  c— ct  i ng Energy l ise and  Cast I ) c m tc m

U s i n g  ut  I I  i ty  and o ther  records , t o E  l e s t  d a t a  (in v a r i o u s  fonnls
of ener gy used.  E s ta h  l i s h i , wher e  p o s s i b l e , the h i s t o r i c a l  energ Y consum p t ( t i n
p r o f i l e  of b u i l d i n g s  and sys tems to i s l e n t i f y  how mu ch ene rgy  t y p i c a l l y  is

‘1 _ ’’

— — — w — r ’  ,-~~~~ 
‘-—-- - ‘ - -‘ -- 

_
‘ .‘b -‘ _ 

~~~~~~~~~~~ - ,~.~~~- ft ”~~- - “ ‘•.‘W ~~~~~~~~~~~~



( i ’ n s - , I u s - ’ t 51 c l O d  p n i i i c . rv  t l U S t ’ s -  i ’ l  v , i r  b , c i ’ t - i s . ‘I ’ l l - ’ t - u c r 5  ‘: l u s t -  p r o f i  I c  ‘i I I h e l p
is- : si,, ’r S i \‘ l u g  i s t  - r ; y  - 01S t - l’ V t I O I l  0(i t l i o n , ,  s i b  I i ’ l l  - - i n  be ’ i - n sa I ‘ v u - i ] .  ‘I l l  I s ,  i i  - t t  -
l o t ’  ‘ s t  H i  i - -, I s i ’ ~, t i l l ’  c s , - I t c l i i - I r i ,  f r i - c ’ -  W l l h t ’ h l  s ’I t , ’ V ~ ’O l e t l i l i  t h I n  s ’ , t t a l s ;  t I n  he ’

- t I - - r t I - , t e s i c ~i t o  - ;i - r - t i ” , . r u l .  S i  nip I v  st  - i t t  -d , n it  I t ’ s- io V I  ‘ I I  do t h i  i s  - , 0(111

woo ’ I k I l t ’s  S J I s t  I I  v t n r  t ’ I l t ’ r i ’ V  t o l l s -c t r v s m t  i on j o b  I s  sle ’ot ’ f u r  e m t - li hu i i ls! I 1l~~ .

1 ; t ~s-c t s l , l t d I  e’ e ’ l  I t - t t ’ s I  w i l l  p r t - s- i c l i -  t I l e ’  101515 f o r  s ’ , i l e  u l i t i n i g  i ’ i . ,t

sc i V i t i , s, i~ I s i t - - r . t i ’ ~~-~ , mn s l  p r i ’ n i t i z i o i t  l l ’ t i  p i t s  ~~-r  l r t i g r  5 i ~~5~ r u g ,  , ( t - t i g n ,
_ I I t s l  _ Is d sInnIl I i s—i s I s s t i i t .

1 l i l t n t i l \ j , , , ~,i,l~ I i t - ,fj ’: L1 11 i~_r_2,s_ l,.t i m ~ 1_l_ - u IH i ’n t slli i t  i t ’ .,

A t ic-~ I , i l t l t s — . i yt ’  s o t r o t -: t ’ f  l i t - i l i t i e s  by I p p r i s - p r i  te t e an i
, t , r , , , r ,  i c-s t i i t ’  I s -  - ‘t cs -nv t o  i d e ’n t  Iv  f s i ’ b l i t i ’ e  n i l  s v s t u - c ’ s s - c  t A i l  - i r e ’  1 - i r s - s

~-~o - r - , -v u~~’ -r s .  I t  il l s - i t ’  d e st ’ ’ r n s c i n t - s - ,  ‘ -cA r -  i o s ’ f f i c i t - i s - j t - , s t - : - . is t he’s’s i uss ’ ‘1 ths’
st i l t  r i t  It ’ l l co i sl  55 , 1 l o t  i i i  i i i - s ’ p r t - t itt’s l i e ’  i l l ’ I t ’  I I owe d , - ‘ r i t s - c  I I I . .  s o l  s - I l l ) F

- - q i i l p c s i ’ n t  - t i n cli t I o n , e tc .  S i m p l y  st s i t e -d , u i i l e ’ss yo u  i s n t i s ;  c s - I t s - re  t h e -  e’n - r s - ; c - ’
i s  1 st - j o g  i i s ~ t ’ si c-i t h i n  t h u h  i d i n g ,  v o n  c a n  n o t  s i t t , i i k  t i l t ’  c m r e ’ s l s  t h a t  c u r e ’

c n t - r s - v  I l l t t ’ l l _ S  ly t ’ .

‘ ( i ’ t m ’ r h n p  o f f e r s  s i l l  e :-si t - I  l e n t  1110510_S ( i f  u l t - t e r m i n  sli p h u h  I d i o ~s- t ’ i i c ’I’ cS\’
t 0 0 1 i 1 1 5 5 1 ’ t  1(10. I t  r s s i y  5 ( 1 _ S i t  he t h ’  mos t t’couomie’cu l is-cl ’: . W jt hu s ’c -t n ’ s c - t o y  5 0  ‘.. ‘ - ‘ - .t I ’ ! s . l \ ’s’

- I l ~~~m l i , - - n i i I - s -  m ; u n l t t ’ u i r s-, s ir e  n i - q u i r t - s I  t o  i t h t , i j n  s unn i I s u r  i n f o r n s - i t  ion , c s - I i i c b u  is
i t  - - - t cu ‘ ‘ i i ut - : t t ’ -d c u e s - c s - ,. I t  s l i i ’ u l d  he not -d t h a t  f l l s l \ ’ I S I ( i l l s  f o r  i t O

p t ’r ’ l i ! i - - l t  ct usl t r . i r \ -  c sl t ’ t t - r i r i g  s i N ’  s - I ’O t , l l l i e - d  in  AFI- ( t i i ~~I2  , P h c i p t e m  3 .5 .

3 1 t h o u g h s t l  I f - m c i  I I t  I i ’ s - c  m u s t  be su r vev e ’c I , t I i t ~se c-lu c l i  i l s ’ s i e r s ’e
i s - i l , m t t e m l t  ion  i n t  m dc’ :

bum i 1 eli  up s  c-il i cli a r e  e - ompc l  rc i I i vt- i c- 1 c m  r c s - u -  s _ l i t ’  r g v  s o n_ S O m er s
ds~~- t o  f s m c  t i  r s ,  such  - ts  the ’  i r s i/ c ’  , spec - i i  1 pr ot - t ’ s sc s ’s and
c q s m i p n s ’ n t , u t , - .

b i l l  le l i r i p s  s l i i e l t  haves o v & ’r b i ’ c i t i n g  m i i i ]  o ver t -oo l  a~g p r t ’h l t - m s .

Pu i I d I l l  s-s c - i  t i  st  ru e t um Ni I sIt - fec  t s - I l l  d

h u h  I d  logs  u s , t - i l  for Iil r p i- .m- . c t t l i e r  ti l s ln those I ‘F  w l m i s I i
t -I  no i c ’ s I g l l t ’ d .

C ch n l p r eh c l l s i  ye I I i I t s - l 5 l i s l t j o n  I u ’ p . i r d h l l p .  t i m e ’  s n r v t ’ ’ ,’ i s  provide sl i n  C h a p t e r 1 of
t l l  i s  r ep o r t  and  a l s t t  i n  \ FCI - C— ’F R — 7 7 —  1 2 .

2 . 5 .3  A n a I v z i o ~~ -~j~~J t n .  a n t i  s t j h I i s i t i 2 j ~ P n i l i r i t i e - - - s

A I t - r  t i l t - r i’ t - o i i s , t ’ I V I t i - ’ I l  i t p p t ’ r t i m m l i t i e - s - c  f o r  v c m r i o u s  l s u ’ i l  I t l s ’s-i
ha ve been h i - u t i t  h -sb , s l o s h  I ~ s ;  ‘ ‘ s c _S h i m ’l m l d  l ’ s - pe ’r f or m e e !  to sk ’tt ’r rn i rt e p r i o r i t  i c c
o I - i i  t i t  In . I- - m m  t i t  n ;  t t ‘ i t t  - O i l S ,  i u I e ~ ree l h ml t - t i i i  I l n - , l m  i n  g p r  I t ’  r I t i i ’s i n  t I u d e ’

1 ,,, 1
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• e l l e r s s - ’,’ s c . i V I  n~~s, p t i t  t i l t  i c i l

• c o _ S I  of  m nip I t’m (’iit,it 1 (111

d e r i v e d b e n e f i t s  i n  I t - n m _ S  of i s p t ’ n - i t  h o n  c in e l  m u  s t  e n - m t  e ’

i . e  of m u l t i  i fEc-cit i (ill

cs s lnl p m ’ ’Jer a n d  t ini iog re~t j t i i n e l se n I _ S

efi ci t on other sc’, ,~toc” s--,

Si  css p I t - p s i v h s i t k c s - i l l  p r - o h i o  u n i t ’ c-s o l o , , of  o r i t ’ i ’ i t  1 / l o p  o r - ’ I - ’ - t . c
I t  i s  , I l o o  stroll p lv siis s-ge s~tesi thc it t h e ’ P t u ’ s-; of  t ou r ‘ . c ve s el 1 ‘n e t i l l

d s i l l s i r  iul v o tc- il be t - a l u - u m l a t e d  f o r  e c u - l i  p r o~~et - t  cmi]  uss -d b r  f i n - m i  p1 - i r s  - -

t i 7 _ i t  i o n .

2 . 5. -~ Lot  iA I i s l i  I i t s - ;  t he  P1c m

I ) i 1 , t a l l  op t  io n s i l s I V e ’  hC ’eli  , I O , I I V Z I ’ d  1011 on  i o r i t  I s’e ’cl , i t
is -c t h e n  p o s s i b l e  to  e i eV e I OI)  ci t e o t - i t i v e  t j n n i t ’ t s m b l i ’ i u i d i i  i t  i n g  5 s - c I i ~ t ( l f l t  l O l l , ,

- s - i l l  he t ’x c ’n i - i s t ’d , t h i ~ c-a I r  i n  c s - h i t - li t h e y  w i l l  he’ e’xe’rs’ i - . - i l , and  h o - ,- c - I l l’

til l’ ’,’ c - i  11 - i l s , t  , o t t ’ .

T i t e ’  p l c h n  m u s t  t - o i i t c m i n  more t i c - i l l  t h i s  t i i ’ s i - t t b s l € -  s u l i , i i t . i t
must m i s o  j l l d i c , l t s -  such  t h i n - s - s  cis cs-ho I s - i l l  Pt ’ r c _ S p o o s i ’ ’ l t - f o r u - t ’mp i l a t  i n ’
of d a t  - I imow t h e  v i n  i otis I lid I vi  duci  Is  s - s - i  1 1 Pc r f s i r m  t he i r I - .L.~ t I l e ’  I
o I s’OIllniUIl i e’ s t  i ons c m i ]  p romot  100,1 1 pr ogr sin r i s  that c - i l I lie de ’ve 1 ( i 1tt ’CI 5 0 ~s m i n
t i m e ’  e - oope rc u t  ion of a l l  h c m s e  and  t en  m u s t  pe r s e io l i e  I , md s- .o 1151 .

l ) u ) , -e  t h e  e n e rgy  m ;i f l c l g em en t  t u nis l i s i s  s i s l d r e - s , s e d  - I I I  t i - c - s ,
f~~ t - t o n s  cind t - u ii -u ’er ns , t i c - -  p l an i s - i  n e ’ s t t l v  f o r  p n e s t ’ o t c i t  l o l l  t o  t i l e ’  P i , —~ ,- l ’ t i :
tie’ s-, M cm rishgemeru t and ( :o I - ls t - r v s I  t i o n  Corn -u I t  1. 1 . kci e ’Ii m~’i’ i h~ - i of t h u  i s  ~- ois i c i i I t ’
s h o u l d  he g i v ( -Ii rirnph- time to  r ev i ew  b l i p  l t , i s i s ’ p l s o i  ‘s- i t h ~ su l h u s r s l i u i l t e ’ ,c or
s~I i p e ’ r i  or s . i i i  a n I , ~ t - t h e  sue- i u ’s s of Iii , ’ p l u n r - ~~ts  so h e . i v i  l v  OIl o l u t s i j i i j Ii ’s-
c o o p e r - I t  lo l l , i t  i s - ,  e s c s t - I l t  i c i l  t h c l t  sin ’, ’  r e - s c c ’ r v a t  i o n s  e’ c’s , ) r t ’ s ; - s ’  i i  hv 1 1 1 5 5 1 - - i t  t o t ’
m e m ber s ,  he’ given c t  n e ’f um l eon _ Si dersit i on .

F’o h i  owl  rug  c omni I It  cc - pp rov cm 1 , those p o r t  i m il lS  o t  t i l e ’  p 1cm
re c q u i  r I l i t ;  - i t - l i on ho t h e ’ hi m se ’  R e m  I P rope r t y  R t ’ s . e u i n  , ‘ s R e v  I t ’ s . ’ At i , i I ’d ( L I ’ R P s - ’
ca n  he’ for w s ir d e ’ eI f o r  r e v i e w  suid a p p r o v a l .  I t  w i l l  t A t - n i  he ’ p o s s i b le  t o
c o l t  Ii  u s  h an live rd I i  goci 1 f t i  r l i i i ’  Rase h u e ’  rpv ‘ ( i i i  - I p t  Ini e ’ l l t I’ ~~ig I’ - 115 . i n
e’s , s -o ’ I l t - e’ , t h e  ge l su 1 is t l i  e sun i  of t h e  ene r go s -; c I  v i i i  gs wli i t - l i  c - i l  I be ’ - I t  - I I  i t - v e d
by imp le ’m en t  l o g  c m l i  f i r s t — - c — s i r  opt  l o r i s .  In  t - o m p m m t  I r ig t h e  go s i  I , h owever
ne’ t - t i  ~~i l  I / c  t I c - i t  t lie ’  c l i i ’  rgv  to  he saved i n  t lu f i n 5 t  y e ,  i r de ’p e’n sls OIl c- lien
th ese opt  ~ m u n s .  w i l l  1)1 ’ 1mp h em e n t e d  sind t h e  t l i s t ’  r e m ,  m i m u i t i g  i n  t lie ’ \‘ e ’i n

2 . 5 . 5 Est ,’mhl  i s h i m i g  an E ner g y  Consenvcition Coc u l

A l t h o u g h  t he  A i r  Fors ’e huc m s se’ t i t - r t  1 1 1 1  - t l I l s ; t ’ r v l t  i o n  geicl  I s  i n
different - mr t’ , is i , t h e  p l an 511011 I t t  m d i  t i l t ’ t h e ’  p o s . sc 1 h i  I i t  I c ’s- ; f o r  c - on _ S e r v i n g
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4
f u r t h e r  s - I t l i t ’ I I t  t h t s - r i i h l l l g t O , - l ’ s - l c ; i , l l i . Sot  C OIl ‘ - r i - - I  i o n  - s - o t i s - c  l i - u  ‘ ‘v u-n - ,

p i u i s . e  u ’ t  t A t -  t ’ 5 ’ t  i t t  l o i s  I i i  I ’  C s  - ( ‘t  I I I  I t ’~~ t i  5 - i - s - c s l V t ’ t i  p er  i t - s i r .  : : , s  t h y
I i t s , - l s l  n - s - ’  t i t  - - ‘ s- t , i  I s--. I i  o i i  I ci t i ’  t ’ i  l i i )  t h i  t -v , u  r t  - ( ‘ c - I S  CI - -. 5, t ’ i I  e mIl - 1 i c f ’

- 
- - - t i rd i~ ig t O t i l t ’  -. I t l is l E oh . - I I  i t t ’’,” ’  r t i ’  - s - ’ . t 1 s , ti lt” ,’ . , h I I I I I  I i ]  I t ’  t (slug 1 I

- ‘h ” ’  I I I t  • ‘ ‘ t ’ . ,oi r - s h i  I e’ cun ch I ‘ -  i s ;  h i - i - - .

-
, 
. 5 . ’ j~~i l e ’ s - t ’n t i r s -  ( t t i s a t ’ r ’ , l i o n  \ t t i m ’ u .

i l l  I 1 5 ’  p I - i i  h I  d I s - I  ‘ - I I ) ~ l ’ s - , ?  u s - ’  1 i - Ic’ d , tli t -  p r  ‘ - , ‘ -, - ,  t I  i m p  l ’ s - - , n t  —

i li~~ t A t ’ opt i - ‘ I i  ‘ I l i t - l i t  I I I , ’ i l  i l l I - ‘  - P I - i l l  • t - s - s , n . I  p t - c ’ s . - n t  t - u s-c k s  I ’  - i l l  r- - t I t - ‘
i t - ‘ r t ‘ i ’ ’ , , t ’ - I ,  - S b t ’ n — , - i i i  ci m’ t - p - ‘I ’ t ‘‘ii  t c i ,  - I r s l i i . ’ .— - , , - c-s c-u ’ I I s i c - , s t  i l l  I -,‘ i i .

- , ‘ c - c I s c I t - I , - - - l i l t  - I s i S  I - ‘i i  • - I n  i !  —c i S  I t , t s i l l  A t -  
~s- i n

- . / I “ i t  I i i i  is  n e - C s ’: i I n 1 s c e r y  I t  i l i l  t \ i~ t I ( i l l s - S

r t - ~~ c l i t ~, of I i i , - p r o gr a m  s h o u l d  hip ,- ,sal ui cit e’ d i l l i l t i l l i d  . 1  l v  - I l l s -
b s - t ’  r~-p or t - ’t l t e l  a l l  le ’ i’t I ,c . S o l l i  t , I t j c u o c i i  i d ’ ’ s sc f r nc ’c  s i l l  u ’ r . o l u l i ( ’ I l o  a

- i , ’ -- 5 l  r -  p I r e  0 I I ,  - p r t l s - - , r ~c’ • I V t ’  C’, O l i t ’  mus t h , I nvo  I vc i  - n i  ‘ s ot  I e a t  s - u s -  I t s-
p r , , i h  I i i  ‘ -  t i m ,  - c I N si y l s l  I s - ;
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u A s - ’  I I -  S I

1 , 11 , ! 1 i 5 \ ’ I ’ , - ; t h i s -  I’ i I h i h h i . \ I .  FO i l  ~ s - - s - l s - l — P~Y I s i s - s - s i  s - ’c A T N i ~s-

I t  - i ci ~~n I  h -: I - i ,  p ot  - - - i t i i I j r  em - i ,-: - 0 1 , - , - l ’ s -  - I I on ‘ t i c  a A - I s - c ’ • I I

i i  - t  j , u , ‘
- - . , - I C ’  t ’ ssilC l I m t ’ 1. . 1  , ,s1’ l i l t  -

~
s-s - < °  I ~‘e ’ s1l  r v m ” ,’ 0 1  c i i  I h i m I - ~ i ngs

mli i i  i e ’lit r - i l  l i n t  - , t e ~ ’s, ( Y t i u m  c v , ’ t - - -
~~ in  t i ’  s -cw mmp t i f l , ’ , t I m e

s u m  i -
- - - - , I s ~ :ie’ r I 0 r s  t i ]  , i t  l S d  - i l l  I I v  s- scsI ( t s  - I fv  i l h l \ c  s u n d  ‘ s - l i t -  r e noi i f  i r a —

l o l l , s ,~n he ’ c - s , i , h t  t i -  c - h i t - v t ’  - n t ,  ‘ :  - t ’ I l e ’ ry  i t  I o n  i i i  a ‘ s t s - c t — e f f s ’ i - t  l vi’

1 . 1  ( , - c s a i o t s - c  t h ’  I h i I i ~j c ‘~s-±r’ i~s-~
I i i , ’ h I l l  1 d m -,’ - I u r v t -’: i s  ‘n c i f  t i l e  5 s ’ u l c-c t t - r i t i , - s i l  , ‘ I u ’ l ’ i t ’ f l t - O~ I P - h o e ’

c s ’ e ’ r - s- ’: - ‘ . s ’ l s , - s - : , ’ i l t  l’ r t u s - r i c c s -  b i t t - I l l s - c -’ S I l l  y , - :  f i n d i n g s f i s - m ’s -- t i l t ’ f o c m l l is i t  i O n

I t -r  t i s ’  C ’ns ’ r gc- ’ : - . i i  - a - c - s c - n t  p h d l i i .

l ie  p r u  c - - u i v  p u r ; ’ is ’ of  l i s t ’ S sit ’Vs’V i s  I i ’  I s A - u t i  I C  ‘h e ’ I ’m ’ ,o id - s - i t - , - c i ’ u - r p v

is t ’olis ;uc- se’d I n  mci ho h t s . t ’  h u h  i t l i n g s  s i n d  t i l t  r u  p l t n t  5 0 _ S t e ’ s - ’ . Ii i’’ I I ’ ’
h c’h I ni - i  I l l s  . t p n r - s . - I I  is - .  t l i c i t , t ’ -  , u c h l t ’ v e -  s - i c - ’  r - .s -v u ’ o n s c t - r y  I t  i on , oi f i  N t
ni~~c t  i i i  P u- r. . t ~s S  ci mo ’ -; s i t ’  n ’ - - ‘ is  e’ o f l s c  i l l -c - u s -

- c r  th e ’  s - ,ur ’,’ t ’’ to lie c ss - e ’ s m n j i s c ’ I u l  , . i t i s  e’ s , s - , t ’ i l t  h a l  t h a t  a I I t i ’t ’ s - ’ t i s s s , ’ I
i n  ‘s-i’ t o t -i] r e t - i - -  s - n c i / t -  t h s i  t ha s - . t ’  h u i  1 sl i n  ss-° c h I l d  ‘ t i l t r - s I p 1 - s u i t  sc ’s- c- I e - i l s s ,  - t o  c i , h  u i - I
c h i n i t -  o r - - -. t ed  l o t u s  t h i r e ’ ’  s t - p u r s u t t -  sy s ;t  c ’ s ’ s - — .  ‘- i l l  i ’ i ~ • cl ime-  t i ’  t h e i  r i l - t i - C -

r ’ - I s :  t i t  - ‘us ii I go , - - - h c m o ~ - i - l i t ’ r go to  he t - I s - I S O  i ic - se-  P

H u e - r s s - i  s - s - t ’ d  s,\ ’ s-.t t’ r s ,, , I c - t o o l I n g  t h i t i s - . t ’  s - , y s t e i s s - c  cs-h i cli consume  OIl i ’ l s ’O

d i  r e t ’ t lv  . ‘l’hes e l o t - I  ‘ u t- s-~\ s-. t t - c - . - s m o d  i u s i c c p o n e ’n t s - c used t u l  :)rov i - b c ’
h e l l s - i l l , , v r ’ n t i l c u t i n n , t o o l i n g ,  l E s s - A t  l i p ; ,  O t t - . • cus s -c-- i l  cus  p i e c e - -c
o f  e q u i s - - s - - s i t  su ch  I s  t o p s - w r i t e r - - , t t - l e v i s i o n  s t - I s , e t c .

• s- s - s  o N - s / t - - h  o\’ y t e s -sss , mc l i i  c l i - ’  I h o s t -  s - c v s  t cflis cs- li i c h i  do not  c c ’ n i s - . i l f c s e

e l i t -  i g v  , h u m t  ‘ s - l i  I u h i  h i , ’  I “ c p c h m  t ~u ’n I l ie c m m ou i i t of  one r s-’ - e” l i ’  1’ . ’ 1 5 t h
,-, ‘,‘ s t i ’c” s- ; mi l l e’onsuzme to  s t - r y e ’  a given fumie- t ion . Tvp i cci l l i OI l
t ’ n b ’t ; ’, ’u s ’ t - i l s v 5t e ’l ~s -; i n t ’l 11511 ’ w i n d o w s  • us - si l l s , roof , f l o o r s , e ’ts

• i l , i r s , I l i  s- , y , , t t ’ i ’ i c -, • n cc e t n l ( IS ’ , t hi o~~e’ c-’t’rsouc; ~s-Iist somehow cm f f~~’ u t t i m e
;miuseinn t of e—nergv t ’o ui s ;nui - t’ci . Ehui n sin s :, , t t - ’ c c s - c  i m i e - l u d e  v i  r t u i c i  l i v  s i l l
l I s I s e ’ afl ( l I t ’ I l s i m i t pe r s , t ’ i l u l e -  1 , c m l i i ]  ‘‘spec i s u l  h o  t h o s e -  re ’ s~p u ’ o s c  i b  I c  i u ’r
c u p e - r . s t  I l l i l s ,  - i l l s 1  l O s t  i n t e r n , m n c e’ ,

I n  e ’ v t - l ’° l ’ c i O t  , t h e ’  in t e ’ r r m ’ I  s t  i~~~n s c i i  i ps of  t hese  t h ree s v st - n u s .  or
s- r oups u ’ f  s-, ’ /st  s - I ’s . , t 1 V e ’ I~ ci s - -~I l f ’ i  I f i t ’ p e ’ r h i l s i  of t i m e ’  sl e ’te ’r iu’u in es  t l t e  sp e’u ’ i f  U’
uI ss O t il It 0! e-il ’ ’rgy Os-I l L i i  v i  11 is’ e OIl_ SUiilC ei in  t h a t  p e r i o d .  A r l ’ o r d i n g l v  , ci

mod i I t e a t  I t t m i  to  aic y l i i ’ ’  of t i l t - s t  three- svsctenls Is - i l l  modi fv the arn u ol ,m n t  i t f
t ’ r i e n g v  , o t t s , i m i ’ s t - d . For e ’xc tnn l p i E’ , i f  t I n -  I fase  ( ‘ i v i l  Eng inee r  ( h t m m — u n  c i v i l  ems -c )
1 l iSt  r m j - t s - .  h a s - , t ’  f i t ’ I I t t  I c’s tim a i n t e f l a r i c e ’  pe r sonl le ’  1 ( h i u f in c i l i  svs- ; t en u s ) to pa j u t
d a r k  i n t e r i o r  w a l l s  ( n o n u - l l c ’ r s - , i s s t ’ t I  s e c - c t  1 . 1 5 . 1 c c ) , , u  I I s - h i t  u - o l u i r  t o  i rip r ovi’ I i  ~,l c t
n t - b l e c t - m l i l - e  ( ‘ h ; m n i m - t t - n i s t i s ’ s  i n  i room ( n o n e u l t ’ r p i  zed s- cv st e ms ) , i t  i c i , u v  enali le’
r edi iu: t ion i n  t h u t ’  number of I c i m p s  or it i l i l l na I re ’s (ene r g i zes l  si’ s t c ’ n ~c c - )  to
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r o t - t i l l  t A ’  r , ’ s - u i r  ~i t  I I  l u i n i h u s  i t  1 , 1 1 1  l e v t - h s  ‘ ‘n  t ’ t ’ i ’ s t t t i t  111 ,1  p r o s - l I t v i t o ’

( ( i I i ’ s -  - I h i  5-c v s , 5 , - s - - - . - ) . i s - ,  ‘ci I t  - I , c ’  t h i ’  n I h ’  b i t ’  r - - I u c~i 5, l I l t ’, / i t  r I i l ”  l ’ l  I n t - , , . ‘ t i  I - - I I

‘s c ’ I I  m ’ i ’i s - s ’sl  - i ’r I ’ e - t t l i , ‘s- i l l  t ’d u t ’ t u t m i t  l ’ l l k -  I g I l t  l u  I l l  i - i ’ ’ , ’: t - o n i s , l l n n p t  l o l l

an d  -o  - I s , s l 5 (  m l . , , ’  i l l t , - r i - ’ i  h u ’ . i t  ‘ . 5 1 1 1 .  i m I r t l i s ’  l i - - c - - c  S ’ t O i l t l l , . t I l l . ,  ~~O I l l . ,

s u i t ’ !  l l l , s -  . , v s ; t s - s s  ( t ’ u l e ’ r s ’. i ze ’tl  s - l  ‘ s - . . I i i u s u ’ ,’ l i i i ’  t i  I on s- d l i s s - - I , ’ , ., t ’ l l e ’ C s - ’.’ I ’’
m i i i  t s i i n  s l e s -, I r e - sI t ’ us nu l  I t I (i ris - , .

( ‘ r i - p t - n  t - c u i m d s i - I of  I s - , , - c c l i  C ’s - I -v i - s l t  I c i i  to  sis’vc’ l ~‘ s -~~- - s i t  of in - - “ - ‘ C —
. 1 1  l i u ’C g ’~’ b h I 1 i . i , s - t ’ c ’ l t ’ l) t ‘ r i - - i s - t i c .  I t  i c - c  - - - t I l t  i - u I  t } i - , t  i n s l i v i d u u - u I . . - i s ;

sl e ’ s ,i n i h e e l  in  t s - h i i O t , - r  .~~ , “ a r s i  ‘ . I t - 
• p r I o r ’ s  t i l l s  ,- u c l r v s - v .  I t  i s  s u l . -, t i  0 . ;  ‘ ‘ I i —

t i l l t A c i t  - s ; ’ : c r o c ’ r i . i t t - t h i ’ i t ’ I s . i I h i - c - , ’ i l  t o  p s ’ r f t t r m  t I~ L, - - - ‘r ~s .  ‘I ’A ~ - c - ’ ’ -, u j l t ,s
t s f  t h i s  s u i r s ’ , - ’ ‘- ‘ i l l  A~ - t h e  A - u s  i s  u i  t i c - ’  ,- I I , - l e  p r - s - I ’  ‘ s .  ‘ 0 5 1 , - I r c i l t -  , u 1 1 d

liii ’ C u ’ u  s - 1 t i r e s - ’ .’ s - i  1 I I i ’  - i t !  t t - ui  -c - : - ‘ h  I en t s - S C - ’ ’  r sm rn .

I f  s u f t  i u U ’ n t  m i u l p u l ’ ,’ e - r  i n t l  ( ‘ c - s - - c - C t  I , , t  i n -  i l u l t  c l v i i  I t h l ’  1 1 - ” h , i , u ’
C ’ ’ s , O s c r ,  c’ -; , t , u l s ; I i l i - C  ij i l  l i z , i t i o n i  b - t  o u t s i d e ’ c - ’ i l . , c u l t . h l s t . , ~c u t - h i  cis ( i ’ I m 0 l i l t —
l f l ( .  i ’ n s - i  l i t - I ’ r s -  • I - s -  t m u u c - A m  t u i  I - i - - r I I i~ - . I p t - r t  I t i l l s - , o f  t In ’ , u l C , ’t ’V . P t-

c i i .  I 1 i 1 c - ic  t ’Ol i s ,  ti l t  - ( I t  s - s -n e ’  r - u I 1 v - - - I s- A n I n i ,/ I o I - h o i  r 0 5 ’  i Cs - , O f  o i l -  c e ’ ; s ,  I

s ’ . p i e r i i ’ u l ce c m i i i ]  , m  c onrpt’ - s - i ’ n o  E y e  i i m f o r s ’ s  t t  1cm ha - c t ’ , lie  g5 - i i t ’ r , t I  I v  u ’ c u n i  ge ’r f i ’r ’ - s

i l l  i n — e l t ’ p t t i  s l m r v e ’v s u i t s i  s t n c i l ’ .’s - . i s ‘ , c one t s - - h , mush pr ep ~h r s ’ dl t ’ i ’ l c : p l ’s ’ l i I ’ l l s i V t ’
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cle t - t r i t c i l  :cvstt’nus l u s t - i  I I t ’ d .  I l -i add 11 10 11 , f o r  t- , t , - I i  h u h  I d i n g .  t h e
s , I m n v , - - ,- l t r  , , I m u ni l d  o h t , i  i l l : I ,

- - - - - -- -—- •  - - “— 
~~

-- -. ‘ -‘~ ‘ i-..-’-t - - , - 
‘ c ‘ - “—‘ t’ “~~~~~~~~~ ‘ ‘ s ’  —‘—-—‘— - —‘ ‘—_“,_ —



s - s t  I ; ’ s  - ‘  - i l l  5” . 1 1 1 1 . 1  i s ;

• u~ ; t  C - - I i n  ~s- , ‘n t i  15 1.5  l i l t  - i i  m l i i  I - I il ls -s

• er ic ’  r ss - ’ - i ~‘ 115 I c ’ -  5 -  t I - ‘I l  l i s t  I

• r I  - t e ’ i l  j o t  , t  I t ’ l l

l i m e ’ , , u c n ’ v , ’\ ’ , ’ i  t b . , ’  sh ci u i l t h  A -  i s i m l  l i — m r  s- ,’ i t b u  u m t i  I i t v  C u l t -  , , -  I t - h i l t - , ; i s ,  - i s -
- 5 . , - l l i V  i’l, t - - r I - I I _ S  ‘- S I  I - I i  C ’  - I i t t ’  t o  . 1 1 1 0  p 1 s u n l i t  ‘ I I  l i i i  1 I d i  l i p ’ - ’  s i ’  - I’ l l  1 l i - n i  c u r  - s - - s- r -  -

- P t i ,  - r u l l  1 i 1 c - I I ‘i l  , . “ I l l  - s - i  i f  t i m  I s i m u f o  r i ’ s - i t  I on - - In  ~‘0 I ’  -~ - ‘ 1 5 1 ,  si i i i  t o  C’ - - -

c c c i -  i u  as- , ; ‘ r ’ v L l t - e l  l i i  .-\ i ’ I l ( -  I R- 7 7— IP .

he’ r e ’ V i t ’ ; i O ~~ t A l c  h n f o r c ’ - - t  ion , t h i ’  sum rve ”.’or il l s e t  I n c  j u i — u l e p t ~ m u v ’  r —
v i c’s- ,’ o - h u  I I d  i i i  p s t u d  t l i t ’  I s i s ’ I s’rs c-h l i i i  15115_Se e ’ h i s ’ rgv t ’ t ‘ s - i~ u m i ” p t  i~~~ii r r i  or

to  S O u l ,  - C t  i i -. I iL ’~ t s - 1 - 0 , -  . - s t  s; t e ’ l u , I l l s -  c - cu  I S - u r o uph  su i r v i -’:

I . , ’ . I s- -h 1 k — ti c - c ’ s Su r v o v

‘ 1111’ s- u l k — t h m r i ’ u i - s - iu  - - i l r ’ , ’ I ” .’ s’ n . u h i l e - s  t i t c ’  s u i r v , - v , ’r  t o  p i l V S i c s h l  I’:
I n s , - , t sm : , s--,’! l i- r l ,‘i p p r o p n i - u t ~ - , s : , - s u s l i r e ’ 1 , m c t , u r  - S ’ i l i t l i  c i l  I & ’ , t t ’ l l , ’ r - . ”: c o n —

o I I c s - i ’ t I t ’ ll . ( , \ u l d l t l u ’ I l i I  h n l o r s - s . u t  li nt 1111 s”& ’ . s s , i i r t ’s - t ’ c i t  i s  g i v e - n  l i t  A F - ’I , l ( — H s - — 7 7 — 1 2 .
I t  1 5 1 0  h ,  - u - l p f i m l f o r  t o p  n I i i i s u , s i c - n t  I t s -  oh . , , - i ’ vt - p o r t  i o n s ,  o f  t i u c ’ s u r v s - - : .

I t  icc i ns - spu r t  s h u t  ( s - I t t  , - v t ’ r ’ , - l ’ n - - i l m v u u ! v e d  w i t h  I s - 1 1 -  p r ~- i s - C - s ’ :  S l l C. , b ’ i S  s I l o s-” - , -  I

s - i t  - “it ’ C ’ - I ’ l I t  5~~1 sins ! i l l  ~s- Ct ’ s s i s i c - o t  - - e~ f S l u t - s ,.] , P i p .

‘I ’lu e I t , ’ is - s -~ us - hi i s -l i r t ’ s - U i re I fl’,’t ’ s I j p - s t  jll hl slil d 501 ,1 I’!s; i ’— i re sI i s-; c - i : is- i s-
i n  I lie ’ f e t l  I t ’ - -; i u p  t ’ hs i  p 1 ’  - r . ~s - t - I q u m i s -k s--s- h i i i  ~0 hid I I i s  s t  S t l l ’ s - s ’  e’f II l~ -

s- t c C I t I c m l  C t ’  s , l i t -  I us l i  - : V t - l i t I I s i t  I i l  - O s ,  t i - c - . - , 55 , s -  r I t  I s - I l  5111 ( 1 - - - n t  C - - I cc
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I n s- e n s - n i l , I t  I - s i n  A t ’  5, s l O t h  t l i s i t  t in’ c , I I C V ’ ’ V I ’ I’ t - eiuld st u n t t Ics ’
- i l  r .  - - - - 1 1 1  h e ’  1’ . ’ ‘ ‘ 5 5 1 11 I l I l t !  ‘ s- o r  A I s ’  ‘j ay u p .  A s - , s - , i m n  l u l s ’ S l i t - ~- j t m i 51555 ”l t C , ’ - ‘ 5 -

I s i i i  t - ‘ A ‘ ‘ rh  , 1111 ( ‘ 5 5 . 1  n i p  1 -  • i t t ’  ‘, - s - , s - t u  I sI i n s . l ’ ’ , t l i t ’  t i I - i l l  I u ’ - i I s , V s — ,t  - cc-s . a m i s i

r r t l  t i n ’  I r -m i d  I I i o n  , I A t ’  t i  ‘ i u u l  i t  15111 ‘ f  t i l l -  - t - :i  - i ’ s - s  h I l l s -  I I - I l i s i l  I s u t  i on ( or
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III - ‘ - oh  - ~~t ’  C s t  I n  i s -  - i lid i i m s i  l o t  t~ .’ i  i l l ’  - C ’  i l l  - r , l ’ i l u t  e - I u i ui a - - - - - -  - - a I ‘ I  m ’ - 1 , 1 1  - i I i t c h _ S  15
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t i l t ’  - ui ‘,‘, - i’ - ‘n ‘,~‘e ‘ i i  I d r i o t  i ‘ -.11 I u  t i l l  l i i ’ s -  T i S t h le O s i t  I I C , - of  5 s - t ’ C l d  lc- - I l l s -  ‘ t ’ C  i i ’  C I S c ’ sl

u t - t m  r . .  t I  opt ’ r - t  1 ( 1 0 , l u -  - i t  i t ’r ) o f  I I cs - l i t  s , i- ,’ I t  e ’h ie ’ s  me l  I l i t ’  n I m n ’h t ’ r ‘f 1 ll s - c - h u l l !  I’ s ’s,

t ’ l l ( l t ’ i  l i d ho t ’ , t m ’ l i , i l , l A i t s  of  ; ‘ t ’ r - . m i u i n , - l  I I 1 . t ’ i , i l ’  i s . I. ’ . m v i i u s s -  I I s - ’ h l t S  m ’ l l ,
‘ I I  i i i  i~, W i l l  t i m ‘us - s , , t l ’ t , t I l l ,  - e I’ I I t ’ s h  , d l I u t I  s i l t  ~in

I n  l i i , I k  I up  l i i i ’  s e m i  v ‘,- • m u I ad l v i  ( 111 , 1 I s i m o u  I d  m u t  I I i , ’ , i n
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- I i i  i n  - .5 l i i  t i s - e v e ’  i - “ i S 5 t ’li 5 0 .  i c - S t  - r .1 , - s i t  ~l ,/ t ,  r s~ - ‘ 1 I I - ’ e - , s s - - ’ - u I I ’  - c s - i s -  t ’  r ’ - - - - el t -

I t  f s ;  s s h ’ C t l u s - ,’ i i l  I . ’ t u ’  s i - I ’ ’ ( s l u t  , ‘ , ‘ u l , I l m ,  I ‘ I  t i , ,  s - , u l r  ‘ 0 ’  5 ,  i - l I P ,

, s- rc ’ , s t  I V i s - l i  d o l l s - 1 . ’ 1 5 1 1  j Oi n I - l i i i  I l u l l I 1 5 ’  t P s I ’ i  i t  1 , 1 5 ’  . t ~~sI S’ s I I l i t  ‘~~‘ 1 d i , , ’  ‘‘ I’ , t O l I i l ’  I
I t  !is ’cs ’ c ’ ie ’ s - -  1 ’a p t - ’ ’ i , u I  i v  i n i p u ’ r t i n t  I - ’ r , ’ , ’ , l u ’ I l l s - ’s’ l i m i t  t I l t ’ ’ , ’  i ’ l l ’ , C t ’ s - s - - C s -

I I ’ t I u s - n i .- ; i s-i - i l l  I ’’,’ h 1 1 1 . 1  t 1 1111 ~f I lu , I C ‘ 1 ’  C t  0 i 5 - i i i -  ‘ ‘ . I l l  - , ‘ ‘ 55 ’  i ’  I s ; , - , , I i I I ‘ - .~ m i t  -

i l l  I ~‘ s-. s’~ t A i i i  f u  I I s’c ’ t ’; s - t.’ r u S  1 1111 f u r ’ c o - s r  t A u  I I I n t l  i i ’  - . . , c- c h i t  n - i  I ’ - t o t ’ o t t  I ‘.‘ - - Iv

- ‘ i i  the ’ I r per  f t ’ l ’s’s i I l i e ’  , s - , ’i ’ t i~ j s. Co 1 ,0 11 , - 1151 ‘ ‘ - p , ’ - i - i l  I v s l i t - s - i  - ‘ l i t  ,‘i I , ,  - -  u s c -  -

u r ~’ u t i  I L s - , ’ u I  t o  i t l l i d C m u ’t  t i m e -  c c t u i ’ v - ’ . i ’ s - ’ I ’ I ’ h t  l t i ~~ l i i i !  r’, l i l l t ” I i , t l ) s  ‘ ‘ , ),‘ C . i ’ i l - i ’ -  I i ” i u

‘c ’ . i ,-.s- , l I r e ’ J  1 1 1 , 1  t i c  p, ’ . , 1  i l l  to ,’ . ;u i n ’ , ’,-v i s. t ’ ’  i i I , ’ o tj f ’ ,’ ’ ,’ . l ’ .’,; o f  l i l A  i n s ’  ;,s- t ’
s’ c i ’C ’ ’ ,‘ ‘ f i s ’ i c  l i t , s t i t c h  no t I t ’ , “ , ‘ , s l u I , l t , ’  I A 1 - s - - C t - - C s ’  - ‘i i ’ S’ , - ‘ s -  i n , s - i ’,’ i , i i u . u I . -;.

lIn , ’ , , t i C ’, ” - \ o ,  h ive  i s - I -I ’ l l  I ’ i l n 1 ’ p I i ’t ~~’ ,I , t o -  - u i - C s - ’: ‘‘ 111 s ‘~ s- ” . ’ l l t  S c -  i s ’

I I I h c i v c  , m e ’ tln ip I e ’te ’ Ct  S - ‘ i ’ t I  o f  “ I - s I 1 1 5 . , , t s  tlit’v c ’s-s i t  l i -I . “ 5 ,o ,u  l v ,; ! , s t I

th ie , c , - dat a ‘s - i 1 1 e’ncib h e I - - t ’ c s s - t l i . I t  1 011 l f  S I 
~ 
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3. ‘
~ Analy zing Survey Finding s

I I u ,  p I _ i C y l t  I l l  s u n s i l v z i n g  S l lC v ’ ’. - f l h l u i l i i c s - s 4  I ,  I -  I k i l t I t o  I I ‘ i l - - ’
i t ’  A sm ut s- c - t stken t I i  r e ’ d u m ’  C ’ (~~I l & ~ r s - s - v  - I i . ., I l l ’ s - s - I  I - ‘ I i  . i s - I t  - I 1) 1 I t ’ - ;  i u g  s um i ~1t

11114 ’s  a C t ’ p r - ’ ’ .’ i d e ’ si t o  . i s - , s i s t  i n  s le’ve . ’ l I l c s - i l l p  t i l e ’ o i . u l  \‘ .; I c i .

d l .  1~ - t  I C c- ’ I l l S ’  ‘ ,‘ I u o  Co ont’rp ’,’ h o c ’ f f i i ’ l c - r i c i c ’ s .  cot s!  ‘.,‘ . i . , t s  li i ) ’)  e x is t .

Thu I - ‘ , l t - c ’ s ;  n - I  lop  I v cs - s od I f l o a t  i e s-nc- i  t - - t i , - a v , ,t  -s  — i s - m i t  I’,t t l ,, ’r

t s u - - ’ -  51 , 5 1 i t ons ‘, s - u i i t h  , ; j lo u I o I  lie ’ t -i  ‘ -i s - I” h i r i n g  o 1, - s c - n t  s of
t A ’  - . ‘- s t  ‘ -  - - up t o  t i l t ’  ‘ ‘ I f i t ’ i t - n e - v  c i t  s ’A I c l i  I s - u ,  v i i i  ‘ I I  I i t  u m n ~ S I -

‘l ’iu i s,  h i t  l I e  i f  c ’ , l li  s ,, 101’ .1 0101-5  i cli ’ r - ds- I t -  - u c - s t ’ l I I i  S c s - I eli,’ r e ’  i i i
r - ‘ . . t  hui id in i ps- ,.

b .  h i  c i  g i  Veil  ii i c i t  - ( O f  equ  I P i sss’ll t i s  opcr-i t I l l~~ P Oe )  r i o  , - s- ‘ S t  C -  - I l ie ’

‘s- lu ’ , ’ . Is i t  h c t ’c ius- i - i t  needs- . c m d j u i s t n l t s - l i t  , C ’ s - ’  h i  r - - r  r t ’p l , i e ’ - r , ’ l , l .

i s  t A t -  l o t s -  m ci  111101 m . d  cs - i l  , i s - C  cc I t l ie ’ I l l  i s - t~~~t ’  ~~ - t c’sl i ris - i l’ , p s - i ’  I v
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